Classification of the pseudomonads is sometimes inconclusive and unsatisfactory (Gaby, 1955;  Rhodes, 1959) , frequently because species determination is based on a series of negative characters (Shewan, Hodgkiss, and Liston, 1954) . Several important properties, notably pigment production, litmus milk reaction, gelatin liquefaction, and acid production from carbohydrates, are extremely variable or may be lost during repeated subculture (Ayres, 1960; Brown and Weidemann, 1958; Gaby, 1955;  Rhodes, 1959; Shewan et al., 1954) . Determination of flagellar distribution and number may also be inaccurate and unreliable because of the precision required for executing and interpreting stained preparations (Colwell and Liston, 1961;  Gaby, 1955;  Thornley, 1960) . Several workers have suggested criteria which they believed more suitable for classifying pseudomonads (Gaby and Free, 1958; Haynes, 1951;  Moore and l'icket, 1960; Thornley, 1960 Pseudomonas (Brown and Weidemann, 1958; Ingraham and Stokes, 1959) . Psychrophilic Pseudomonas strains have been isolated from refrigerated meats (Ayres, 1960; Brown and Weidemann, 1958; Wolin, Evans, and Nivens, 1957) , dairy products (Thomas, 1958) , maple sap and maple-tree tapholes (Naghski, Reed, and Willits, 1957; Sheneman and Costilow, 1959; Willits, Frank, and Bell, 1961) . P. geniculata is l)robably the most commonly reported species among psychrophilic bacteria isolated.
The purpose of this study was to examine the effect of low incubation temperature on taxonomically useful properties of psychrophilic P. geniculata strains. Brown (1957) reported that nutritional requirements of a psychrophilic pseudomonad were identical at 0 C and at 20 C. Alford (1960) (Leifson, 1951 ). Pigment production was tested in several media, including the liquid asparagine medium of Georgia and Poe (1931) . Lipolytic activity was tested on spirit blue agar (Starr, 1941) . Hydrogen sulfide production was tested in Kligler Iron Agar (Difco). Gelatin hydrolysis was tested on an agar-containing medium (p. 55, Manual of Microbiological Methods). Procedures described by Gaby and Free (1958) for testing gluconate oxidation (method of Haynes), cytochrome oxidase, and oxidase (method of Kovacs) were employed using organisms grown at both temperatures. Acid production from carbohydrates was tested by the method of Rhodes (1959) , employing filtersterilized carbohydrates, heat-sterilized nutrient broth, and bromeresol purple indicator. Since these organisms are obligately aerobic, carbohydrate breakdown was assumed to be oxidative and, therefore, examination for fermentative acid production was deemed unnecessary. Oxidative metabolism was indicated by acid production, initially at the surface, and gradually progressing toward the bottom of the tube. Utilization of several carbohydrates as sole added carbon source for growth was tested in Koser's chemically defined basal medium as described by Rhodes (1959) . Antibiotic sensitivity was determined on dried TGE agar, using Difco sensitivity discs. Optimal growth temperature was determined from the incubation time needed for maximal turbidity in nutrient broth.
RESULTS
Psychrophilic strains of P. geniculata can grow over a temperature range of -2 to 36 C, most rapidly at 25 to 30 C ( Except for growth at pH 4.0, an identical list of properties could be drawn up from observations made at 8 C. There were only slight qualitative differences between results observed at the two temperatures. At 8 C, fewer strains were lipase positive, and fewer produced acid from several carbohydrates (Table 1) . On the other hand, a few strains were more resistant to several antibiotics at 8 C than at 27 C. Some quantitative differences were found between results obtained at the two temperatures. For example, pigment production and growth (turbidity) in the presence of added sodium chloride were always greater at 8 C. Lipase activity and oxidative acid production were reduced by incubation at 8 C. Colony-forming ability on TGE agar was essentially the same at both temperatures.
DISCUSSION
These results show that a low incubation temperature does not affect qualitative estimation of many biochemical and physiological properties of psychrophilic P. geniculata strains. Classification could be accomplished equally well from taxonomically significant properties observed at low or at moderate temperatures.
According to Bergey's Manual (Breed, Murray, 
